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ABSTRACT 



This thesis presents an algorithm for scheduling vessel transits 
through the Panama Canal together with a compilation of current Marine 
Traffic Control scheduling practices. The performance of the scheduling 
algorithm is compared with the results of an actual transit schedule using 
the Panama Canal Company Marine Traffic Control scheduling objectives 
and additional measures of effectiveness derived in this paper. 

The interaction between these measures of effectiveness is discussed 
as pertains to their future use in the efficient scheduling of vessels through 
the canal . 
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TABLE I. GLOSSARY 1 

Actual Schedule: The transit schedule contained in a Transit Operations 
Sheet and used in this paper to compare against the derived schedule. 

Available Lane: A lock lane is considered available when the vessel oc- 
cupying the lane has departed and the vessel's lockage interval has 
elapsed . 

Available Vessel: A vessel is considered available to start transit of the 
canal when clock time reaches the vessel's ready time. A vessel is 
considered available to transit a lock if the vessel’s loco requirement 
does not exceed the available lock lane's loco capability and the ves- 
sel is next in the order of vessels, timewise, waiting to transit the 
lock . 

Beam Rule (170 foot beam rule): Vessels with a beam width of between 91 
feet and 95 feet may meet vessels in the opposite direction in Gail- 
lard Cut if the combined beams of the two vessels do not exceed 170 
feet and neither vessel is a Clearcut vessel. 

Canal Zone Waters Time: A vessel's elapsed time from the time the vessel 
has been reported ready for transit until it has completed its transit. 

Chamber: The portion of a lock within which a vessel remains while being 
raised or lowered. Pedro Miguel lock has one chamber per lane, 

^arts of this glossary have been compiled from the Marine Traffic 

Control Manual, Panama Canal Company, i971. 
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Miraflores lock has two chambers per lane and Gatun lock has three 



chambers per lane. 

Clear Channel (CCh): The restriction placed on certain vessels wherein 
they cannot meet a vessel in the opposite direction in channels at 
the entrance to the canal. 

Clearcut (CC): The restriction placed on certain vessels wherein they 
cannot meet a vessel in the opposite direction in Gaillard Cut. 

Culverts: Large ducts through which water flows to fill or empty lock 
chambers. Lock transit times depend on assignment of culverts to 
the lock chambers . 

Cut Conflict: A clearcut vessel meets a vessel in the opposite direction 
in the Cut. 

Daylight Transit (DL): The restriction placed on certain vessels wherein 
they must transit all locks during daylight hours. 

Delay Time: The number of minutes elapsed time that a vessel is delayed 
during transit of the canal. 

Derived Schedule: A schedule of vessel transit times resulting from the 
use of the Scheduling Algorithm. 

Double Barrel Operation (DB): The practice of scheduling both lanes of a 
lock for transits of vessels in the same direction. 

Handline: Lockage of a vessel too small to require locomotives. 

Initial PM Conflict: The transit time interval of two vessels in opposite 
directions overlaps at PM lock. 

Intransit Time: A vessel's elapsed time to transit the canal from entering 
the first set of locks until clearing the last set of locks. 
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Lane: Each lock has parallel sets of chambers providing for two lane 
operations . 

Lock: The structure containing two lanes with one or more sets of cham- 
bers in each lane designed for lifting or lowering vessels from one 
body of water to another. 

Lockage: The complete passage of a vessel or group of vessels transit- 
ing as a unit through all lock chambers in a lock lane. 

Lockage Interval: The elapsed time between the start of lockage of one 
vessel until the lock lane is available to receive the next vessel. 

Lock Dead Time: The number of minutes elapsed time between the com- 
pletion of the lockage interval of one vessel at a lock lane and the 
arrival of the next vessel at that lane. 

Lock Locomotive Capability: The number of manned locomotives available 
at each lane of a lock. 

Lock Transit Time: The elapsed time between the start and completion of 
a vessel's lockage. 

Locomotives: Electrically-powered engines running on rail tracks along 

both sides of a lane for the purpose of towing and controlling a vessel 
throughout its lockage. Vessels may require four, six or eight loco- 
motives depending on size. 

PM Conflict: Two vessels in opposite directions scheduled to transit PM 
lock with overlapping transit time intervals and only one lane avail- 
able . 
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Ready Time: The time that an arriving vessel completes customs, quaran- 
tine and admeasurement inspections, fueling and cargo transfer and 
is declared ready for transit. 

Regular Lockage: The use of one set of locomotives to handle lockages 
in a lock lane. 

Relay Lockage: The use of two sets of locomotives to handle lockages 
in a lock lane. 

Tandem Lockage: A lockage in which two vessels occupy the same chamber 
at the same time. 

Tie-up: Vessels may be required to delay their transit by tying up to the 
center approach wall at a lock prior to entering the lock or after com- 
pleting lockage. 

Transit Operations Sheet (TOS): The form which Marine Traffic Control 
schedulers fill out after the completion of vessel transits for a par- 
ticular day showing actual vessel transit times through various sec- 
tions of the canal. 

Wires: Each locomotive is secured to the transiting vessel in a lock lane 
by one or two wires (wire rope) . Four to twelve wires may be required 
on a particular vessel. 
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